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Inkroduckion
In the previous papers" the pressure-induced absorption of totally symmetric fundamental v, at 1974 cm ' of acetylene for the pure gas at the pressure up to 24 kg/cros and the mixtures with the foreign gases (nitrogen, argon, or hydrogen) at the total pressure up to 100 kg/cm° has been investigated and the following results obtained. For acetylene the integrated absorption coefficient (sec-'/cm/Amagat C,H_)
increases linearly with increasing density. For the nuxtures the integrated absorption coefficient of the enhancement by the addition of the foreign gas (sec-'/cm/Amagat C~H.,/Amagat foreign gas) increases linearly with increasing density of the foreign gas. The absorption coefficients both for acetylene and the mixtures increase linearly with increasing temperature. The magnitude of the absorption coefficients and their temperature coefficients increase with increasing molecular polarizabilitys', C,He~N._~ A~H_. The induced v,•band for acetylene consists of two sub-branches which indicate the maximum absorptions at 1944 and 2009 cm'', corresponding to the rotational transitions dJ=-1 and tl, respectively, where J is the rotational quantum number of the acetylene molecule. The fact is consistent with the hypothesis that the molecules behave momentarily as the rigid rotator with a dipole moment perpetidicular to the axis of rotation, which is caused by the distortion of the electronic charge distribution of the molecules during collision. The rate of change 8µ/8R of [he induced dipole moment ~ with C=C bond length R, which is obtained from the integrated absorption coefbcient, is x-02 x 1010 (c. g. s. units) for 10 Amagat of acetylene. The value is of the same order as that with the C-H bond which contributes to the infrared active fundamentals of acetylene. The induced v_ band for the mixtures of acetylene with the foreign gases shows not only the enhancement of the two subbranches described above, but also that of the sub•branch at the band origin, 1974 cm'', corresponding to dJ=O.
In the present investigation carbon dioxide which is of the magnitude of molecular polarizability between acetylene and nitrogen has been used as the foreign gas and the effect of the foreign gas on the induced v.. band of acetylene has been studied 1) R. Kiyama, S. Minomura and K. Ozawa, Prac. Japan Acad., 30, 758 (1954) S. Minomura, This Jorvnd, 24, 49 (1955 ), 26, 9 (1956 2) J. O. Hirschfelder, C. F. Curtiss and R. B. Bird, Molsnrlar Theory of Gases and Liquids, John Wiley & Sons, Inc., New York, p. 950 (1954) and compared with the effect of nitrogen.
On the other hand, for carbon dioxide and the mixture a-ith acetylene the pressure•induced absorptions;" of the totally symmetric fundamental v, at 1388 cm 'and the first overtone 2v ° at 1286 cm ', which are in Fermi resonance", have been studied and the absorption coefficients at both frequencies discussed.
Experimentals
The absorption cell and the infrared spectrometer used in this investigation have been described in the previous papers". A crystal of lithium fluoride was used as the cell window in the spectral measurement of the induced absorption in acetylene and substituted by a crystal of potassium chloride for admitting the transmission of light in that of the induced absorption in carbon dioxide. The path lengths were 16-6 and 16.7 em, respectively.
The purification of gaseous acetylene from calcium carbide and water was performed by the same method as described in the previous papers and the absorption bands contributzd to the impurities were not observed in the frequency range of the induced v: band of acetylene. Compressed gaseous carbon dioxide distilled from the liquid in a commercial bomb was used. The Amagat densities under the experimental conditions were calculated from the pressure-volume-temperature data cited in the literatures'~ °j. It was assumed for gaseous mixtures that the density of each gas could be calculated from the partial pressure. The absorption in nitrogen at the atmospheric pressure was determined as a back ground for the spectra of pure gas and the absorption in the foreign gas at the partial pressure for the spectra of the mixtures.
Results and Discussions
The ere a, and efficients for acetylene and the mixture with the eign gas ( equency, pl the density of the foreign gas, and and a, con ectra for the mixture of acetylene with carbon xide in Fi mplete splitting of the induced y; band to give integrate ssuming that f (a-a,)dv can be substituted by absorptio ncement, (a-a,)_~." at 2009 cm-' which is one two sub-m band for acetylene, Table  1 . The values of a, and a.: for carbon dioxide are much larger than those for nitrogen. Table 2 . The induced absorption in carbon dioxide of 4.1 and 9.1 Amagat for the mixture with acetylene of 2.2 Amagat is shown in Fig. 5 . The spectra show the remarkable enhancement of the absorptions at 1286 and 1388 cm-', in which the latter is much greater than the former. The absorption coefficients at the both frequencies per unit Amagat carbon dioxide and per unit Amagat acetylene are given in Table 3 .
In consequence of the Fermi resonance, v, and 2vq° give Raman bands of the intensities of the same order, whereas without resonance the fundamental would, in general. have much greater intensity than the overtoner• "'. The ratios of the absorption coefhuents, aiss:a,~, between the pressure-induced absorption bands at 1286 and 1388 crn-' for carbon dioxide and the mixture with acetylene and the intensity ratios, I"ss:Isse, between the Raman bands at their frequencies, which have been obtained by a number of investigators'-'~ for carbon dioxide at pressure are summerized in Table 4 . Nielssn, ibid., 46, 1057 Nielssn, ibid., 46, (1934 McGraw-Hill Book Co., (19?9) 
